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Control system is based on EPICS, RTEMS using GNU GCC,
Borland C++ Builder and MKS.

PLCs are based on either MODICON Momentum or Siemens
Simatic lines.

VME Equipment is from CAEN, GE-Fanuc/VMIC, Hytec, ICS,
OMS, Sensory, and WEINER.

PC Equipment from Dell, Kontrol/PEP Modular, and Tri-M.

Enclosures from LCH Resource, Industrial Computers, and
Hammond.

Process Instrumentation: Alltemp, Greystone, Newport, Temco
Controls, Wika.

Routine Supplies Gescan

wwwilightsource.ca
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Simulation mode
EPICS and ezcalD
ezcaSHADOWVU
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-life beamline
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" Ray-tracing (in Shadow or ShadowVUI) is
typically used during the design stage to
optimize beamline performance.

" Model is static and requires user to input
positions to match beamline configuration.

= After the beamline is built x-ray tracing is used
less frequently.

" Automating process makes life easier.

wwwilightsource.ca
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= SHADOW (Fortran and C library of subroutines)

= Ray tracing engine developed at Nanotech
Wisconsin (University of Wisconsin)

» Used to study flashlights to x-ray telescopes and
microscopes

= XOP + SHADOWVUI (written in IDL)
= Visual User Interface for SHADOW

= EPICS with extensions: ezca, ezcalDL

» Provides Channel Access (CA) to process variables

wwwilightsource.ca



= SHADOW
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= Main program and utllltles

= |/O session driven to define system
= SHADOW Structure

» Data files (usually binary)
« Parameter files (e.g. START.XX in NAMELIST format)

» Analysis files (varied)
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PROGRAMS FILES
SHADOW
- OPTICAL LIBRARY DIRECTORY
PREPROCESSORS (OPCON)
- FILE
>
>
1/O SESSION SYSTEMFILE USER'S
ROOT
DIRECTORY
PROMPT -
MENU START.00 -- START.XX
BATCH < “
Yy
45{ END.00 }—»
SHADOW
‘ BEGIN.DAT }_,
SOURCE .
‘ END.01 -- END.XX }_,
TRACE > SCRATCH
OR USER'S
> DIRECTORY
MIRR.01 -- MIRR.XX |
STAR.01 -- STAR.XX
Y
ANALYSIS TEXT TERMINAL ‘
PLOTXY OTHER FILES ‘
HISTO1
MINMAX _
FFRESNEL v GRAPHIC FILES
GRAPHIC DEVICE
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#op  Source Optics Tools Help

£ -~ ™
loge |Tree |PT |Cmd |CD | 5] Shadow VUI 1.07 = | B |

ShadowWUI Edit Run Results PreProcessors Util Tools Help

.
] XoP 2.3

Source:

(" Geometical ™ BM ¢ Wiggler ¢ Undulator

Modiy... | Run SHADOW/source |

||| [Frotxy: ~][Hsto1: »] Infosh | Sourcirfo | Spectum |

Optical System:

* pe 1

Add o | Modfy oe... | Delete oe | Deleteall | Run SHADOWArace |

|P'I|:|t}{‘r’: ﬂ |Histu:u1:ﬂ |Ir|f|:| an: ﬂ BLViewer

Macros:

e+ cmd.exe fc shadowyui bat * 1

Calculation completed.

Add macro | Edit | Delete macro | Run macro

= cmd.exe fc shadowvui bat Warking directory:
Calculation completed. B |C:"-.F'n:ug|am Files'wop2. 3'tmp

wwwilightsource.ca




Canadiar . Centrecanadien S I Il \ D OWU I
Light -de rayonpement
Source.-synehrotron

= |nterfaces with the SHADOW kernel

" Three main steps:
« Define source and Run SHADOW/source
« Define optical system and Run SHADOW/trace

= Visualize results

" Macros (written in IDL) may be used to
automate some tasks (i.e. changing energy,
moving mirrors, loops, etc.)

wwwilightsource.ca
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Acceptl Cancell [ File Edit View Show Option Animate Help

Quit | Reload | Source | Module | Rays | Giobal Controls |

Mirror Rotation X [dea]
oo || o The orientation of each
||| Mamorotmon Yiceg element is relative to the
imor Offsst Iﬂ_m .
000000000 previous element,
I o Ot 2 I:wmr Ruotation £ [deq]
0.00000000

= SHADOW variables

OFFX | X_ROT
OFFY | Y_ROT but mirror displacements do not
OFFZ | Z_ROT move subsequent components.

Read system from file: systemfile dat Ready.

wwwilightsource.ca
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File Edit Wiew Show Option Animate Help

Cluit | Reload | Source | Madule | Rays | Global Cortrols |

= |n this model

= OFFY corresponds OFFY |

= OFFZ corresponds)| el S e7 et
~L V0

= Time to plug and play TWY

with EPICS

Fiead system from file: systemfile.dat Ready.

wwwilightsource.ca
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= EPICS
« real-time control system for beamlines etc.
process variables indicate positions of optics
= ezcalDL

» allows access to a set of simplified IDL interface
commands to connect to Channel Access

Status = caGet(pvname, value, /string, max=max)
Status = caSetMonitor (pvname)
Status = caWidgetSetMonitor (name,widget id, time=time)

wwwilightsource.ca



= ezcaSHADOWVUI

Source - sync

" |nitializes ezcalDL

calInit

caSetTimeout,0.001

caPendIO, time=0.01,1list time=3.
caPendEvent, time=0.000001

add caPendEvent, timer=5.0

= Accesses SHADOW variables via SHADOWVUI

" Requires user input that defines relationship
between model variables and beamline PVs in
an IDL structure

wwwilightsource.ca
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Field Type |Description

pVv string | EPICS process variable string

desc string | Text to describe process variable

pv_min |float |Lower limit

pv_max |float |Upper limit

oe_num |int Optical element number (zero otherwise)

src_num |int Screen number (zero otherwise)

pv_2vui |string | Equation(s) to convert value of PV(s) to SHADOWVUI variable
vui_2pv |string |To convert value of SHADOWVUI variables(s) to PV value
vui_val [float |Stores SHADOWVUI variable value

" vui_2pv string is executed on widget start-up
" pv_2vui string is executed on PV events

wwwilightsource.ca




=7 OFFY = h sin(0)
OFFZ =h cos(0)

Read system from file: systemfile dat Ready.

pv_2vui = ‘(*ptrOE1).OFFY = data_struct.h.val * sin(data_struct.theta.val)
& (*ptrOE1).0OFFZ = data_struct.h.val * cos(data_struct.theta.val)’

vui_2pv = ‘sqrt(((*ptrOE1).OFFY)A2 +((*ptrOE1).OFFZ)A2)

wwwilightsource.ca



de ayonpement
Source.-synehrotron

¥ ezcaSHADOWVUI Widge

IDL> reshadowvui, data struct

. ezcaShadowVUI =
Source | HIRR 01 | ¥TAL o1 | xTAL 02| HIRR o2

Live Value Shadow Yalue
g
g | -0,70000000 | = I T
= | Vertical Gap Center [mm] ‘5,
= — | ]
=
4
| 88000000 | —— [7 g conno
& | Vertical Slit Gap [mm] ’l,
= = l -
&
“Ei 1,0000000
. | = | 000000
Horizontal Gap Center [m ‘l,
= -
20,0000 | — | ——
Horizontal Slit Gap [mm] ’l, I [A
— --

Run Simulation |
wwwilightsource.ca




Experimental Focus
Quit | Print

cormmand: plotzy,screen.0401,1,3,HOLCST=1,MBIMNZ=53 HIZTO=2,CALFWHM=1,GALUSSFIT=1 ,mulfuc=|:—'| —1 ]
Evreshodowh screen.0401

INTERMAL LIMITS

——GCa0 OMNLY

IMTENZ = 1067

TOT RS = 25500
LET = G4
CooD = 24036

Hardzontal:  1: ¥ [user unit]
Vertical: 3 Z [user unit]
HiatoHor zFWHM: 0370624550
FitHarizF#HM: Q070347428

HiataVart PiHR: 0.CEB4ETEE0
FitiartPH 0.020B53445

0 10 2 30 40

wwwilightsource.ca
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= SHADOW and XOP + SHADOWVUI

» Provide ray-tracing engine and user interface
= EP|CS extensions ezcalDL/EZCA

= allow IDL programs to access PVs

" ezcaSHADOWVUI

« takes SHADOWVUI model and user defined
relationships between PVs and model parameters

» live positions may be used for dynamic ray tracing

wwwilightsource.ca
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#_ Appendix - Prerequisites < Yot

" EPICS installed with extensions directory setup
= /opt/epics/base
- baseR3.14.9.tar.gz
= /opt/epics/extensions
- extensionsTop 20070703.tar.gz
- extensionsConfigure 20070703.tar.gz

« /opt/epics/extensions/src/ (ezca,ezcalDL,EzcaScan)
- ezca_20070625.tar.gz
- ezcalDL_20070625.tar.gz
- EzcaScan_20090319.tar.gz

wwwilightsource.ca
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£ Install procedure (libezcali@! |

= cd /opt/epics/extensions && make
» In—s/usr/local/bin/g++ /usr/bin
In —s libncurses.so libcurses.so
= yum install mingw32-readline
In -s /usr/i686-pc-mingw32/sys-root/mingw/include/readline /opt/epics/base/readline

= Set environment variable EZCA_IDL_SHARE

« /opt/epics/extensions/lib/linux-x86_64/libezcalDL.so

= /etc/ld.so.conf.d/

» create ezcalDL.conf with path to libezcalDL.so

wwwilightsource.ca



